Electrogenic responses elicited by transmembrane depolarizing current in aerated body wall muscles of Drosophila melanogaster larvae.
Electrical excitability of the longitudinal ventrolateral body wall muscle of the third instar larva of Drosophila melanogaster was demonstrated. This is in contrast to previous papers which have reported that this muscle is electrically inexcitable. It was found that an air supply to the muscle through the tracheoles is essential for maintaining its excitability. In an aerated preparation, the muscle maintained a resting potential of around -80 mV for more than 1.5 h, while a non-aerated muscle depolarized to about -30 mV within 30 min. Muscles with resting potentials larger than -70 mV showed graded regenerative potentials with a double-peaked configuration in response to transmembrane depolarizing current. A tetrodotoxin- (TTX-)sensitive, voltage-dependent inward sodium current, and a tetraethylammonium- (TEA-)sensitive, voltage-dependent outward potassium current were found to be responsible for the first peak of the electrogenic response of this muscle. The rising phase of the second peak was caused by a cobalt/manganese-sensitive, voltage-dependent inward calcium current that had a threshold level near -40 mV. Elimination by TEA or barium of the delayed rectification following the first peak caused the second peak to be triggered at a lower threshold. The second peak was profoundly elongated by barium, and this effect was antagonized by external calcium. Thus, the falling phase of the second peak was most likely driven by a calcium-dependent, outward potassium current.